region of Austria and northernmost Italy. Because of their rejection of both the Roman Catholic Church and the more moderate Protestant movement teachings, they suffered from religious persecution. This was the reason why they had to move to the other countries across Central Europe, then to Russia and finally to Northern America. At the beginning of the 16 th century some Hutterites escaped to Slovakia (part of the Austrian empire) for the first time (Hutterites 2006) . From 1526 to 1700 the Hutterites lived in western Slovakia where they built several settlements, with the first one established in Sobotiste (Weisensse and Siváková 2003) . During the subsequent re-catholicization of the Slovak population, in the late 1800's, many Hutterites moved to Transylvania (present-day Romania) and to the Molotschna district north of the Black Sea (present-day Ukraine) (Kalesný 1981) (Figure 1 ). After Russia introduced new regulations, many Hutterites moved to the USA in 1874. The first few years were hard for all the communities of Hutterites, but gradually they prospered and established many more colonies (Hutterites 2006) . Currently, there are over 50,000 people in the USA and Canada who define themselves as Hutterites.
The isolated Hutterite populations are of special interest to anthropologists and human geneticists. Biological distances between individual populations based on screening of dermatoglyphical features assessed by means of the Hiernaux distance coefficient showed a clear separation of the Habans from the non-Habans inhabiting the same villages as well as from the other Slovak groups (Siváková and Pospíšil 2001) . The explosion of molecular biology techniques enabled deeper insight into the Hutterites' genetic history by analysis of uniparentally inherited markers linked to the Y chromosome and mitochondrial DNA. Analysis of Y-chromosomal haplotypes defined by 12 STR loci in the Slovak Hutterite descendants revealed genetic distinctiveness of the Habans from the general western Slovak population, and their genetic proximity to populations inhabiting regions where they originated (Petrejčíková et al. 2009 (Petrejčíková et al. , 2011 . A recent study of 9 microsatellite loci and 11 unique event polymorphisms of the Y chromosome and the hypervariable region I of the Mitochondrial DNA in the North American Hutterites showed their unique genetic background related to a similar extent to central and eastern European populations. An admixture analysis indicated a relatively high genetic contribution of central European populations to the Hutterite gene pool (Pichler et al. 2010 ). However, no data have been available for the autosomal markers commonly used in forensic practice.
Materials and Methods
Blood samples were collected from 311 unrelated healthy individuals from three western Slovak villages: Moravský Svätý Ján (48.586,839 N, 16 .9955444 E), Sobotište (48.7408015 N, 17.408, 881 E) and Vel'ké Leváre (48.503, 181 N, 17 .0016977 E), including 110 Habans and 201 representatives of the Slovak majority population as a reference sample. Written informed consent was obtained from all participants. Analyzed samples were chosen from individuals of Haban ancestry according to chronicles which are recognized sources describing the familial structure of the Haban community.
Genomic DNA was extracted from all collected blood samples with the use of Jet Quick ® (Genomed) and forensicGEM ® (ZyGEM) kits. The amplification was performed on a T-personal 48 thermal cycler (Biometra) and 2720 Thermal Cycler ® (Applied Biosystems) using PowerPlex ® 16 System kit (Promega). The samples were purified by EXO-SAP solution and desalted by Microspin ® G-50 columns (GE Health care). Capillary electrophoresis systems MegaBACE ® 1000 genetic analyzer (GE Health care) and 3130 Genetic Analyzer ® (Applied Biosystems) were used to separate amplified DNA products in accordance with the manufacturers' recommended protocols. Data analysis and allele detection were performed by MegaBACE ® Genetic Profiler ® software and GeneMapper ® Software v4.0. Allele designation followed recommendations of the DNA commission of the International Society for Forensic Genetics (ISFG) (Bar et al. 1997 ) and considerations from the European DNA profiling group (EDNAP) concerning STR nomenclature (Gill et al. 1997 ).
The simple gene counting method was used to calculate allele frequencies. The genetic data analysis was performed by the use of PowerStats ® V12 (Promega) spreadsheet (Tereba 1999) and Arlequin ® 3.5.1.2 (Excoffier et al. 2005) . Observed (HO) and expected heterozygosity (HE) and p values for Hardy-Weinberg equilibrium for each single locus were determined by the exact test (probability based on 100,000 steps in the Markov chain, significance level ϭ 0.05). Matching probability (MP), power of discrimination (PD) (Nei 1987) , polymorphic information content (PIC), power of exclusion (PE), typical paternity index (TPI) (Brenner and Morris 1990) and average gene diversity (Guo and Thompson 1992) were calculated. The population differentiation analysis between the Slovak Haban and reference majority populations was conducted (Markov chain length of 10,000 steps).
Both Haban and Slovak majority populations were compared with data available for the population of Tyrol (the Innsbruck area in Austria), where Habans/Hutterites originated (Ross et al. 2001; Steinlechner et al. 2001; Steinlechner et al. 2002) . Population pairwise F ST and corresponding p values were computed separately for 15 autosomal STR markers by conventional F-statistics from allelic frequencies (significance level ϭ 0.05) with the use of the Arlequin software. Since the Arlequin treats missing alleles in allelic frequency data as separate alleles, all the missing alleles were removed prior to calculations. Weighted average F ST values over loci were calculated as proposed by Weir and Cockerham (1984) . Fisher's (1954, section 21 .1) method of combining probabilities was used to obtain a single overall p value for 15 independent markers. A one-dimensional scaling analysis was conducted on a matrix of linearized (Slatkin 1995) weighted average F ST values with the use of STATISTICA 9.1 software (StatSoft).
Results and Discussion
In the present study, we analyzed and compared 15 widely used forensic autosomal STR loci in the Haban and Slovak majority populations from the same region (Tables 1-3) , and found several significant differences. The allele frequencies of 4 loci showed differences between both studied populations and all the loci were highly polymorphic. The value of average gene diversity over loci was 0.7615 in the Haban population and 0.784,966 in the reference majority one. The allelic size range for all of studied loci was 7.933 and 8.6 in the Haban and Slovak majority populations, respectively (s.d. ϭ 0.471). The number of alleles was lower in the Haban population (8.667) than in the majority population (9.8, s.d.ϭ 0.801), partially due to the sample size of both data set. The exact test of sample differentiation did not reveal non-random distribution of alleles in analyzed population samples (p ϭ 0.18525). No significant deviation from the Hardy-Weinberg equilibrium was found for all the markers tested in both populations, except for Penta E (p Ͻ 0.003 after Bonferroni's correction). The expected heterozygosity was higher than the observed one among the Habans (HE ϭ 0.7925; HO ϭ 0.7529), while both values were comparable in the Slovak majority population (HE ϭ 0.7965; HO ϭ 0.7733). The higher amount of genetic variability was found in the Slovak majority population. Small isolated populations with higher degree of inbreeding are characterized by excess of homozygotes in autosomal markers. Indeed, 11 out of 15 analyzed loci showed higher homozygosity in the Haban population than in the Slovak majority one.
Population pairwise F ST values used as a short term genetic distance between populations showed significant differentiation between the studied populations. Comparison of our population samples with the Austrian population from Tyrol showed genetic distinctiveness of the Haban population from both Tyrolean and Slovak populations (Figure 2 ) in spite of the fact that Tyrol and western Slovakia are Habans' past and present homelands. Out of the two reference populations, the Habans were demonstrated to be genetically more HO: observed heterozygosity; HE: expected heterozygosity; P: P-value of exact test for deviation from HW equilibrium; MP: matching probability; PD: power of discrimination; PIC: polymorphic information content; PE: power of exclusion; TPI: typical paternity index. The autosomal STR genetic databases established for the studied populations have a potential application in forensic practice. The calculated results showed that the allele frequencies and other population genetic statistical data of descendants of the Habans were different from the gene pool of the Slovak and Austrian populations and that the Habans have remained genetically isolated from the Slovak majority population. Our results point to a founder effect, rather than a gene pool inherited from the ancestral population, as a likely reason for the Habans' genetic uniqueness. The founder effect hypothesis among the Habans is supported by an unexpectedly high frequency of Y chromosomes predicted as belonging to haplogroup E1b1b (43.6%) among the Haban males (Petrejčíková et al. 2009 ), which generally does not exceed 10% in central European populations (Semino et al. 2004) . We have also found out that the Slovak Hutterites are more closely related to the Slovaks than to the Austrians from Tyrol, which may be at least partially explained by gene flow between neighboring Haban and Slovak populations.
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